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© Matrix-type display device. 



M© A maxtrix-type display device comprises a dis- 
^play electrode board that has a plurality of pixel 
00 electrodes (12) arranged into a matrix, a set of scan 
^ lines (2) extending in parallel in a direction and a set 
^of signal lines (1) extending in an orthogonal relation 
^j-with said scan lines so that these lines are arranged 
O between the adjacent pixel electrodes. A spare line 
^(3a, 3b) intersects at least some of said scan lines 
0(2) and/or said signal lines (1) at each end of said 
^set of lines so as to sandwich an insulating film 
■ ■■therebetween, and a lead-out line (30a, 30b) is con- 
nected to one end of said spare line. The lead-out 
lines (30a, 30b) are connected to external connecting 



lines, which are outside of said display electrode 
board, so that said lead-out lines can be connected 
to each other through said connecting lines, whereby 
line breakdowns can be corrected and the correction 
of the breakdowns entails little or no increase in load 
capacity, electrical resistance, and noise with re- 
spect to the corrected line. 
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MATRIX-TYPE DISPLAY DEVICE 



The present invention relates to matrix-type 
display devices having a function to correct bus 
line break troubles. 

As image display devices replace CRTs 
(cathode ray tubes), matrix-type display devices 
utilizing liquid crystals, EL emitters, plasma beam 
emitters, or the like are attracting attention. In par- 
ticular, liquid crystal display devices are widely 
used in various applications such as portable TV 
sets, word processors and personal computers. It is 
desired that display devices employed in these 
applications be more sophiscated and larger in 
size. 

In order to enable minute images to be dis- 
played by employing a matrix-type display device., 
it is necessary that picture elements constituting a 
matrix be smaller in size and much greater in 
number. An increase in the number of picture ele- 
ments requires an increase in the number of bus 
lines that function as scan and signal lines. The 
larger the number of bus lines, the more is line 
breaking likely to occur. Moreover, as display de- 
vices become larger in size, bus lines become 
larger in length. As such, it is now increasingly 
becoming difficult to fabricate break-free bus wir- 
ing. 

There has been developed a matrix-type dis- 
play device having a function to correct bus-line 
breaks. A circuit diagram for a display electrode 
board as used in the display device is shown in 
Figure 15A. A large number of source bus lines 1 
extending in parallel are arranged in orthogonal 
relation to a large number of gate bus lines 2 
extending in parallel in a direction. Each gate bus 
line 2 and each source bus line>1 function as a 
scan line and a' signal line, respectively, and inter- 
sect each other in a non-conducting state so as to 
sandwich a gate insulation film 23 (Figure 15B) 
therebetween which will be described hereinafter. 
Each rectangular area defined by adjacent gate 
bus lines 2 and adjacent source bus lines 1 has a 
pixel electrode 12. A liquid crystal is sealed be- 
tween the pixel electrode 12 and the counter elec- 
trode 121 to form a liquid crystal cell 16. A thin film 
transistor (hereinafter to be referred to as "TFT") 
11, as a switching element, is connected to each 
pixel electrode 12. A gate electrode 13 of and a 
source electrode 14 of each TFT 11 are respec- 
tively connected to the gate bus line 2 and to the 
source bus line 1. The TFT 11 has a drain elec- 
trode 15 connected to the pixel electrode 12. 

Spare lines 3 are placed along the outer limits 
of the entire area in which gate bus lines 2 and 
source bus lines 1 intersect one another. The spare 
lines 3 comprise two spare lines 3a and 3c parallel 



to the gate bus Iines2 and two spare lines 3b and 
3d parallel to the source bus lines 1. The four 
spare lines 3a, 3c, 3b, 3d are electrically con- 
nected to one another. 
5 Figure 15B shows a sectional view token along 

a gate bus line 2 at point B in Figure ISA. A bass 
coat film 5 is deposited on the entire surface of a 
glass substrate 25, and a gate bus line 2 is pattern- 
formed on the base coat film 5. A gate insulation 
70 film 23 is deposited on the entire surface of the 
gate bus line 2, and the spare line 3b is placed on 
the gate bus line 2 in an intersecting relation there- 
with so as to sandwich the gate insulation film 23 
therebetween. Further, on the entire surface of the 
75 spare line 3b there is formed a protective film 26. 

Figure 15C shows a section taken along a 
source bus line 1 at point C in Figure 15A. The 
spare line 3a is pattern-formed on the above men- 
tioned base coat film 5, and the above mentioned 
20 gate insulation film 23 is placed on the entire 
surface of the spare line 3a. A source bus line 1 is 
placed on the spare line 3a in an intersecting 
- relation therewith so as to sandwich the gate in- 
sulation film 23 therebetween. 
25 In a display electrode board having such a 

circuit, a breakdown caused -to any gate bus line 2 
or source bus line 1 is recognized as a line defect 
on a display screen, and it constitutes a big factor 
which can decrease the display yield. In this dis- 
30 play electrode board, any breakdown caused to the 
gate bus lines 2 or source bus lines 1 is corrected 
by using the spare lines 3. For example, as Figure 
15A shows, where a breakdown spot 4 is present 
on one source bus line 1x, the defective source 
35 bus line 1x and the spare bus lines 3a and 3c are 
electrically connected at points 4a and 4b where 
both ends of the defective source bus line 1x 
intersect the spare lines 3a and 3c respectively. 
This connection is effected by appjying energy 
40 such as a laser beam to the intersecting points 4a 
and 4b to thereby destroy the gate insulation film 
23. Through such a connection at two points, por- 
tions of the defective source bus line 1x at both 
sides of the breakdown spot 4 are electrically con- 
45 nected via the spare lines 3a, 3c, and 3d. 

However, such a way of correction gives rise to 
the following problems. First, the problem of load 
capacity can be pointed out. The load capacity C2 
of the source bus line 1x to which the spare lines 3 
50 are connected (hereinafter to be referred to as 
"corrected source bus line") equals a value cor- 
responding to the normal load bus capacity Co of 
the source bus line 1 plus the load capacity C1 of 
the spare lines 3. That is, & s Co + Ci. The 
length of the spare lines 3 is about equal to the 
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total length of two gate bus lines 2 and two source 
bus lines 1 and, therefore, the value of the load 
capacity Ci is considerably larger than that of Co. 
The capability of a driver IC which supplies signals 
to pixel electrodes 12 through the source bus lines 
1 is designed on the basis of the normal load 
capacity Co of the source bus lines 1 and, there- 
fore, it is insufficient for driving the pixel electrodes 
12 through the corrected source bus line 1x which 
has such a large load capacity C2. Therefore, pic- 
ture elements formed by the pixel electrodes 12 
connected to the corrected source bus line will 
display themselves in a condition different from 
those formed by pixel electrodes 12 connected to 
other normal source bus lines 1. As such, even 
though correction is made by means of the spare 
lines 3 in the above mentioned manner, it cannot 
be said that the breakdown spot 4 has bean com- 
pletely corrected. 

Secondly, the problem of signal delay is point- 
ed out. Assuming that signals are supplied from 
one end nearer to the intersecting point 4b on the 
- corrected source bus line 1x, signals are supplied 
through the spare lines 3 to the portion between 
the breakdown spot 4 of the corrected source bus 
line 1x and the intersecting point 4a. Each signal is 
transmitted over a longer distance than other nor- 
mal source bus lines 1 until it reaches the inter- 
secting point 4a. In this way, the total length of the 
v ^corrected source bus line is longer than the norma! 
source bus lines 1, which involves greater electrical 
resistance, resulting in signal delay. Picture ele- 
ments formed by the pixel electrodes 12 suffering 
from considerable delay in signal input will display 
themselves in a condition different from those 
formed by pixel electrodes 12 connected to other 
normal source bus lines 1. As such, even though 
correction is made by means otthe spare lines 3 in 
the above mentioned manner, it cannot be said that 
the breakdown spot 4 has completely been cor- 
rected. 

Thirdly, the problem of signal noise is pointed 
out. Since the spare lines 3 intersect all of the gate 
bus lines 2 and source bus lines 1, the corrected 
source bus line 1x connected to the spare lines 3 
are subject to the influence of signals on these 
many bus lines which intersect the spare lines 3. 
The effect of these signals extend to the spare 
lines 3, with a result that noise is produced. This 
noise is considerably larger than any possible 
noise from normal source bus lines 1 having no 
portion intersecting other source bus lines 1. 
Therefore, picture elements formed by the pixel 
electrodes 12 connected to the corrected source 
bus line 1x may display themselves in a condition 
different from those formed by other normal pixel 
electrodes 12. In such a case, if correction is made 
by means of the spare lines 3 in such a manner as 



mentioned above, the breakdown spot 4 cannot 
completely be corrected. 

Any or all of the foregoing problems will occur 
noticeably as the display device becomes larger in 
5 size. Since, as stated above, line breaks are more 
likely to occur with an increase in the size of the 
display device, the necessity of solving the fore- 
going problems becomes greater as the size the 
display device becomes larger. 
70 Fourthly, in display devices having the above- 

mentioned spare lines 3, the trouble of defective 
isolation is likely to occur between the spare Iines3 
and the gate bus lines 2 or source bus lines 1. If a 
spare line 3 on which such a defective isolation 
75 problem is present is used to correct the break- 
down spot 4, such correction may result in a new 
defect being caused to other part or parts. For 
example, at the intersecting point 4c shown in 
Figure 15A, let us assume that a defective insula- 
20 tion problem is present between the source bus 
line 1y and the spare line 3a. where such a defect 
is present, if the defective source bus 1x on one 
hand and the spare lines 3a and 3c on the other 
are interconnected at intersecting points 4a and 4b 
25 as earlier mentioned, the source bus lines 1x and 
1y are electrically connected, with a result that a 
line defect is caused to the picture elements con- 
nected to the source bus line 1y. In display devices 
in which such spare lines 3 are provided, possible 
30 troubles of defective isolation between the spare 
lines and the bus lines pose a serious problem. 

A matrix-type display device of this- invention, 
which aims to overcome the above-discussed and 
numerous other disadvantages and deficiencies of 
35 the prior art, comprises a display electrode board 
that has a plurality of pixel electrodes arranged into 
a matrix and a set of scan lines extending in 
parallel in a direction and a set of signal lines 
extending in on orthogonal relation with said scan 
40 lines so that these lines are arranged between the 
adjacent pixel electrodes, a spare line that inter- 
sects at least some of said scan iines and/or said 
signal lines at each end of said set of lines so as to 
sandwich an insulating film therebetween, and a 
45 lead-out line that is connected to one end of said 
spare line, wherein said lead-out lines are con- 
nected to external connecting lines, which are out- 
side of said display electrode board, so that said 
lead-out lines can be connected to each other 
50 through said connecting lines. 

Another matrix-type display device of this in- 
vention comprises a display electrode board that 
has a plurality of pixel electrodes arranged into a 
matrix and a set of scan lines extending in parallel 
55 in a direction and a set of signal lines extending in 
an orthogonal relation with said scan lines so that 
these lines are arranged between the adjacent pixel 
electrodes, a spare line that intersects at least 
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some of said scan lines and/or said signal lines at 
each end of said set of lines so as to sandwich an 
insulating film therebetween, and a lead-out line 
that is connected to each end of said spare line, 
wherein said lead-out lines are connected to exter- 
nal connecting lines, which are outside of said 
display electrode board, so that said lead-out lines 
that extend toward the direction of said scan lines 
or said signal lines to which said spare lines are 
connected can be connected to each other through 
said connecting lines. 

Another matrix-type display device of this in- 
vention comprises a display electrode board that 
has a plurality of pixel electrodes arranged into a 
matrix and a set of scan lines extending in parallel 
in a direction and a set of signal lines extending in 
an orthogonal relation with said scan lines so that 
these lines are arranged between the adjacent pixel 
electrodes, a plurality of spare lines that intersect 
at least some of said scan iines and/or said signal 
lines at each end of said set of lines so as to 
sandwich an insulating film therebetween, and a 
lead-out line that is connected to each end of each 
spare line, wherein said lead-out iines are con- 
nected to external connecting lines, which are out- 
.side of said display electrode board, so that said 
lead-out lines that extend toward the direction of 
said scan lines or said signal lines to which said 
_ spare lines_ are connected, can be connected to 
each other through said connecting lines. 

Another matrix-type display device of this in- 
vention comprises a display electrode board that 
has a plurality of pixel electrodes arranged into a 
matrix and a set of scan lines extending in parallel 
in a direction and a set of signal lines extending in 
an orthogonal relation with said scan lines so that 
these lines are arranged between the adjacent pixel 
electrodes, a set of spare lines that intersect at 
least some of said scan lines arioVpr said signal 
lines at each end of said set of lines so as to 
sandwich an insulating film therebetween, and a 
lead-out line that is connected to each end of said 
set of spare lines scan lines and/or said signal 
lines, wherein said lead-out lines are connected to 
external connecting lines, which are outside of said 
display electrode board, so that said lead-out lines 
that extend toward the direction of said scan lines 
or said signal lines to which said spare lines are 
connected can be connected to each other through 
said connecting lines. 

Another matrix-type display device of this in- 
vention comprises a display electrode board that 
has a plurality of pixel electrodes arranged into a 
matrix and a set of scan lines extending in parallel 
in a direction and a set of signal lines extending in 
an orthogonal relation with said scan lines so that 
these iines are arranged between the adjacent pixel 
electrodes, a set of spare lines that intersect at 



least some of said scan lines and/or said signal 
lines at each end of said set of lines so as to 
sandwich an insulating film therebetween, and a 
plurality of lead-out lines that intersect sard set of 
5 spare lines so as to sandwich an insulating film 
therebetween, wherein each of the plurality of 
spare lines, which intersect said scan lines and/or 
said signal lines at one end thereof, and the cor- 
responding spare line, which intersects said scan 
w lines and/or said signal lines at the other end 
thereof, are arranged so that they can be con- 
nected to each other through an external connect- 
ing line that is outside said display electrode board. 
Another matrix-type display device of this in- 
75 vention comprises a plurality of pixel electrodes 
that are arranged into a matrix, a set of scan lines 
extending in parallel in a direction and a set of 
signal lines extending in an orthogonal relation with 
said scan lines so that these lines are arranged 
20 between the adjacent pixel electrodes, a first pair 
of spare lines that intersect at least some of said 
scan lines and/or said signal lines at both ends of 
said set of lines so as to sandwich at least insulat- 
ing films therebetween, and a second pair of spare 
25 lines that extend in parallel to said scan lines or 
said signal lines which intersect said first pair of 
spare lines, each of said second pair of spare lines 
connecting the corresponding end of one of said 
first pair of spare lines with the corresponding end 
30 of the other spare line. 

in one embodiment, the second pair of spare 
iines intersect said signal lines or said scan lines, 
which do not intersect said first pair of spare lines, 
as to sandwich at least two insulating films there- 
35 between. 

Another matrix-type display device of this in- 
vention comprises a plurality of pixel electrodes 
that are arranged into a matrix, a set of scan lines 
extending in parallel in a direction and a set of 
40 signal lines extending in an orthogonal relation with 
said scan lines so that these lines are arranged 
between the adjacent pixel electrodes, a first pair 
of spare lines that intersect at least some of said 
scan lines and/or said signal lines at both ends of 
45 said set of lines so as to sandwich at least insulat- 
ing film, and a second pair of spare lines that 
extend in parallel to said scan lines or said signal 
lines which intersect said first pair of spare lines, 
each of said second pair of spare lines intersecting 
so the corresponding ends of said first pair of spare 
line in a non-conducting state. 

Another matrix-type display device of this in- 
vention comprises a plurality of pixel electrodes 
that are arranged into a matrix, a set of scan lines 
55 extending in parallel in a direction and a set of 
signal lines extending in an orthogonal relation with 
said scan lines so that these lines are arranged 
between the adjacent pixel electrodes, a pair of 
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spare lines that intersect at least some of said scan 
lines and/or said scan lines at both ends of said set 
of lines so as to sandwich at least insulating films 
therebetween, and a lead-out line that is connected 
to one end of each of said pair of spare lines, 
wherein said lead-out lines are connected to exter- 
nal connecting lines, which are outside of said 
display electrode board, so that said lead-out lines 
can be connected to each other through said con- 
necting lines. 

Thus, the invention described herein makes 
possible the objectives of (1) providing a matrix- 
type display device which has a function to correct 
a line breakdown spot and in which the correction 
of the breakdown spot entails little or no increase in 
load capacity, electrical resistance, and noise with 
respect to the corrected line; (2) providing a matrix- 
type display device which permits correction of two 
or more bus-line breakdown spots; (3) providing a 
matrix-type display device which permits correction 
of more than two bus line breakdown spots with 
fewer limitations according to the location of any 
such breakdown spot; and (4) providing a matrix- 
type display device which is less liable to the 
occurrence of isolation defects between the bus 
lines and the spare lines. 

By way of example only, specific embodiments 
of the present invention will now be described, with 
reference to the accompanying drawings, in which:- 
Figure 1 is a circuit diagram of a display 
electrode board used in a matrix-type display de- 
vice of this invention. 

Figure 2 is a plan view showing a driven film 
connected to the board of Figure 1 . 

Figure 3 is a circuit diagram of source bus 
lines and spare lines disposed on another display 
electrode board used in a display device of this 
invention. 

Figure 4A is a plan view showing another 
display electrode board used in a display device of 
this invention. 

Figure 4B is a plan view showing a driver 
film connected to the board of Figure 4A. 

Figure 5 is a schematic plan view showing a 
board of such an arrangement that line breakdowns 
at plural locations can be connected. 

Figure 6A is a schematic plan view showing 
still another display electrode board used in a 
matrix-type display device of this invention. 

Figure 6B is a plan view showing a driver 
film connected to the board of Figure 6A. 

Figure 6C is a schematic diagram showing a 
process for the correction of line breakdowns. 

Figure 7 is a plan view showing another 
display device of this invention. 

Figure 8A is a plan view showing still an- 
other display electrode board used in a matrix-type 
display device of this invention. 



Figure 8B is a plan view showing a driver 
film connected to the board of Figure 8A. 

Figure 8C is a plan view showing the board 
of Figure 8A in which line breakdowns have been 
s connected. 

Figure 9 is a plan view showing another 
display device of this invention. 

Figure 10 is a plan view showing still another 
display electrode board used in a matrix-type dis- 
70 play device of this invention. 

Figure 11 A is a plan view showing still an- 
other display electrode board used in a matrix-type 
display device of this invention. 

Figure 11 B is sectional view taken along a 
75 gate bus line at point P in Figure 1 1 A. 

Figure 1 1 C is a sectional view taken along a 
source bus line at point Q in Figure 11 A. 

Figure 12A is a plan view showing still an- 
other display electrode board used in a matrix-type 
20 display device of this invention. 

Figure 12B is a plan view showing a produc- 
tion process of the board of Figure 12A. 

Figure 12C is sectional view taken along a 
gate bus line at point R in Figure 12A. 
25 Figure 12D is a sectional view taken along a 

source bus line at point S in Figure 12A. 

Figure 13A is a plan view showing still an- 
other display electrode board used in a matrix-type 
display device of this invention. 
30 Figure 13B is a plan view showing a produc- 

tion process of the board of Figure 13A. 

Figure 13C is a sectional view taken along a 
gate bus line at point T in Figure 13A. 

Figure 14A is a plan view showing still an- 
35 other display electrode board used in a matrix-type 
display device of this invention. 

Figure 14B is a plan view showing a source 
driver film connected to the board of Figure 14A. 

Figure 15A is a circuit diagram of a display 
40 electrode board used in a conventional matrix-type 
display device. 

Figure 15B is a sectional view taken along a 
gate bus line at point B in Figure 15A. 

Figure 15C is sectional view taken along a 
45 source bus line at point C in Figure 15A. 



Example 1 

so Figure 1 shows the circuit diagram of a display 

electrode board employed in a matrix-type display 
device of this invention. The display electrode 
board has a large number of gate bus lines 2 
extending in parallel in a direction, and a large 

55 number of source bus lines 1 extending in or- 
thogonal relation with the gate bus lines 2. The 
source bus lines 1 comprise two sets of source bus 
lines 1a and 1b, the source bus lines 1a and 1b 
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being individually connected to different driver ICs. 
The gate bus lines 2 and the source bus lines 1 
function respectively as scan lines and signal lines. 
Each gate bus line 2 and each source bus line 1 
intersects each other so as to sandwich an insula- 
tion film therebetween in a non-conducting state. 
Spare lines 3a and 3b intersect each source bus 
fine 1 at opposite ends thereof so as to sandwich 
an insulation film therebetween. Lead-out lines 30a 
and 30b are connected respectively to the spare 
lines 3a and 3b at the ends thereof. The lead-out 
fines 30a and 30b are connected, without intersect- 
ing the gate bus lines 2, to external connecting 
lines. 

Each rectangular area defined by adjacent gate 
bus lines 2 and adjacent source bus lines 1 has a 
pixel electrode 12. A liquid crystal sealed between 
the pixel electrode 12 and the counter electrode 
121 to form a liquid crystal cell 16. A TFT 11. as a 
switching element, is connected to each pixel elec- 
trode 12. The TFT 11 has a gate electrode 13 and 
a source electrode 14 which are respectively con- 
nected to the gate bus line 2 and the source bus 
line 1. A drain electrode 15 of the TFT 11 is 
connected to the pixel electrode 12. 

Figure 2 is a plan view showing a driver film 
connected to a display electrode board having the 
circuit illustrated in Figure 1 . On the driver film 7 
- -there is provided a driver IC 8 from which extend 
source bus connecting lines 9 connected to the 
source bus lines 1a. A line 10 that is disposed on a 
film (hereinafter, referred to as an on-film line) is 
provided along the source bus connecting lines 9. 
One end 10a of the on-film line 10 is connected to 
the lead-out line 30a (Figure 1) on the display 
electrode board. The other end 10b of the on-film 
line 10 is connected to a connecting line (not 
shown) conducted onto a circuit board (not shown). 
Therefore, the lead-out line 30a .on the display 
electrode board is conducted outward from the 
display electrode board by the connecting line: 

Another set of source bus lines lb and the 
lead-out line 30b on the display electrode board in 
Figure 1 are connected to another driver film simi- 
lar to the one shown in Figure 2, and the on-film 
line to which the lead-out line 30b is connected is 
connected in turn to a connecting line conducted 
onto the circuit board. Therefore, the lead-out line 
30b on the display electrode board is also con- 
ducted outward from the display electrode board 
by the connecting line. On the circuit board, the 
two connecting lines connected through the on-film 
lines to two spare lines 3a and 3b are so arranged 
that they can be connected to each other later. 

The manner of correcting any breakdown caus- 
ed to the source bus lines 1 on the display device 
of the present embodiment will be explained below. 
Assuming that a line breakdown has occurred on 



one source bus line 1b at spot 4 as shown in 
Figure 1. the defective source bus line 1b and the 
spare line 3a are electrically connected to each 
other at point 4a at which one end of the defective 

5 source bus line 1a intersects the spare line 3a. 
Likewise, the defective source bus line 1b and the 
spare line 3b are electrically connected to each 
other at point 4b at which the other end of the 
defective source bus line 1b intersects the spare 

io line 3b. further, on the circuit board, the two con- 
necting lines connected to the spare lines 3a and 
3b are electrically connected to each other. 
Through such an electrical connection made at 
three points, portions of the source bus line 1b on 

75 both sides of the breakdown spot 4 are electrically 
connected via the connecting lines outside of the 
board. 

The source bus line thus corrected tor its 
breakdown defect is not liable to any such exces- 

20 sive increase in its total load capacity and electrical 
resistance as has been seen with the display elec- 
trode board shown in Figure 15A. Therefore, the 
correction will never entail the problem of capacity 
deficiency of the driver IC 8 or the problem of 

25 signal delay. Further, with the display device of the 
present embodiment, it is possible to reduce the 
number of bus lines intersecting spare lines, there- 
by reducing noise from the intersecting bus lines. 

30 

Example 2 

Figure 3 shows a circuit diagram for another 
embodiment of the invention. In Figure 3, gate bus 
35 lines. TFTs, pixel electrodes, etc., are omitted for 
the sake of simplicity, and only source bus lines 
and spare lines are shown. In this embodiment, the 
source bus lines 1 are divided into four sets of 
source bus lines 1a, 1b, 1c, and 1d. The source 
40 bus lines 1a, 1b, 1c, and 1d are individually con- 
nected to different driver ICs. 

Spare lines 3a and 3c intersect the source bus 
lines 1a and 1c at both ends thereof so as to 
sandwich an insulating film therebetween. Similarly, 
45 spare lines 3b and 3d intersect the source bus 
lines 1b and 1d at both ends thereof so as to 
sandwich an insulating film therebetween. Lead-out 
lines 30a - 30d are connected respectively to the 
spare lines 3a • 3d. The source bus lines la and 
so the lead-out line 30a are connected respectively to 
source bus connecting lines and an on-film line on 
such a driver film as shown in Figure 2. the on-film 
line being connected to a connecting line con- 
ducted onto a circuit board. Likewise, the source 
55 bus lines 1c and the lead-out line 30c are con- 
nected respectively to source bus connecting lines 
and an on-film line on the driver film, the on-film 
line being connected to a connecting line con- 
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ducted onto the circuit board. The connecting lines 
conducted onto the circuit board are arranged so 
that they can later be connected to a connecting 
line connected to the Spare line 3a through the on- 
film line. Similarly, the lead-out lines 30b and 30d 
are connected to connecting lines interconnectably 
arranged on the circuit board. 

In this example, when a line breakdown 4 is 
present on one source bus line 1a, the defective 
source bus line 1a on which the breakdown 4 is 
present and two spare lines 3a and 3c are con- 
nected at both ends of the defective source bus 
line 1a. That is, the defective source bus line 1a 
and the spare line 3a are electrically connected to 
each other at an intersecting point 4a, and the 
defective source bus line 1a and the spare line 3c 
are electrically connected to each other at an inter- 
secting point 4c. Further, on the circuit board, the 
two connecting lines connected to the spare lines 
3a and 3c are electrically connected to each other. 
Through such an electrical connection effected at 
three points, portions of the source bus line 1a on 
both sides of the breakdown spot 4 are electrically 
connected, by means of the spare lines 3a and 3c 
and of the connecting lines outside of the display 
electrode board. 

In the foregoing Examples 1 and 2, description 
r is made only of the arrangement for correcting a 
breakdown caused to any of the source bus lines 1 
according to the invention. According to the inven- 
tion, however, it is possible to arrange for correct- 
ing any breakdown caused to the gate bus lines 2. 
In order to provide an arrangement for correcting a 
breakdown on any gate bus line 2, the spare lines 
are arranged so that they intersect the gate bus 
lines so as to sandwich an insulating film there- 
between. Further, the display device of the inven- 
tion can be of such arrangement that it has a 
function to correct a line breakdown with respect to 
the source bus lines 1 and also a function to 
correct a line breakdown with respect to gate bus 
lines 2. 

The matrix type display devices of Examples 1 
and 2 have a function to correct a breakdown on 
any bus line and provide an advantage that the 
correction of such line breakdown entails little or no 
increase in the load capacity and electrical resis- 
tance of and noise from the corrected line. Accord- 
ing to the arrangement shown in each of the fore- 
going examples, therefore, it is possible to ac- 
curately correct possible defects of picture ele- 
ments, enhance the yield of display devices, and 
reduce the production cost of display device. 



Example 3 

In the embodiments described in the foregoing 



Examples 1 and 2, line breakdowns at two loca- 
tions cannot be corrected. If two source bus lines 1 
on which the breakdowns have occurred and the 
spare lines 3a and 3b are connected, a signal input 
5 to one of the two bus lines is also input to the other 
source bus line, and therefore these source bus 
line cannot perform their proper functions. 

Figure 4A is a plan view showing a display 
electrode board in which line breakdowns caused 
70 at two locations can be corrected. Figure 4B is a 
plan view of a driver film connected to the board. In 
the board shown in Figure 4A. a lead-out line 30c, 
in addition to the lead-out line 30a, is connected to 
the spare line 3a. The lead-out line 30c is also 
75 connected to a connecting line conducted onto the 
circuit board through an on-film line 40. Similarly, a 
lead-out line 30d, in addition to the lead-out line 
30b, is connected to the spare line 3b, the lead-out 
line 30d being also connected to a connecting line 
20 conducted onto the circuit board through an on-film 
line. The connecting line connected to the lead-out 
line 30a and the connecting line connected to the 
lead-out line 30d are inter connectably arranged on 
the circuit board, the lead-out lines 30a and 30d 
25 being opposed to each other in the longitudinal 
directions of the source bus lines 1. similarly, the 
connecting line connected to the lead-out line 30b 
and the connecting line connected to the lead-out 
line 30c are inter-connectably arranged, the lead- 
30 out lines 30b and 30c being opposed to each other 
in the longitudinal directions of the source bus lines 
1. 

In the board shown in Figure 4A, one line 
breakdown 4 is first corrected in same manner as 

35 is described with the board of Figure 1, and then 
another breakdown 34 can be corrected. The cor- 
rection of the line breakdown 34 is effected in the 
following way. The defective source bus line 1a is 
connected to the spare lines 3a and 3b at inter- 

40 secting points 34a and 34b, in the same manner as 
in the case of correcting the breakdown 4. Next, 
the spare line 3a is severed at a point, e.g., 6a, 
between the intersecting points 4a and 34a on the 
spare line 3a. Likewise, the spare line 3b is sev- 

45 ered at point 6b between the intersecting points 4b 
and 34b on the spare line 3b. Again, on the circuit 
board, the connecting line connected to the lead- 
out line 30a and the connecting line connected to 
the lead-out line 30d are connected to each other. 

so Similarly, the connecting line connected to the 
lead-out line 30b and the connecting line con- 
nected to the lead-out line 30c are connected to 
each other. In this way, line breakdowns at two 
locations can be corrected. 

55 

Example 4 
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Figure 5 shows a board of such an arrange- 
ment that line breakdowns at more than two loca- 
tions can be corrected. In the board, the source 
bus lines 1 are divided into two blocks. One of the 
blocks consists of source bus lines 1a and 1b, the 
other block consists of source bus lines 1c and 1d. 
The source bus lines 1a. 1b, 1c, and 1d are 
individually connected to driver ICs on different 
driver films. Spare lines 3a and 3b intersect the 
source bus lines 1a and 1b of the one block at 
opposite ends so as to sandwich an insulating film 
therebetween. Likewise, spare lines 3c and 3d in- 
tersect the source bus lines 1c and 1d of the other 
block at opposite ends so as to sandwich an in- 
sulating film therebetween. 

Lead-out lines 30a and 30c are connected to 
the spare line 3a. and they are further connected to 
a connecting line conducted onto the circuit board 
through an on-film line. Likewise, lead-out lines 30b 
and 30d are connecteG to the spare line 3b, and 
they are further connected to a connecting line 
conducted onto the circuit board through an on-film 
line. The connecting line connected to the lead-out 
line 30a and the connecting line connected to the 
lead-out line 30d are interconnectably arranged on 
the circuit board. Likewise, the connecting line con- 
nected to the lead-out line 30b and the connecting 
line connected to the lead-out line 30c are inter- 
connectably arranged. Similarly, in the other block, 
the spare lines 3c and 3d are arranged to be 
interconnectable at both ends by means of con- 
necting lines conducted through on-film lines onto 
the circuit board. 

According to the board arrangement shown in 
Figure 5, it is possible to correct two more break- 
downs which have occurred within the same block. 
Correction of breakdown spots 4 and 34 can be 
effected in the same manner as in the foregoing 
Example 3. According to this boaig arrangement, 
two line breakdowns can be corrected for each 
block. A maximal number of line breakdowns cor- 
rectable is 4 for the board as a whole. 



Example 5 

Figure 6A shows another display electrode 
board in which line breakdowns present at more 
than three locations can be corrected. In this exam- 
ple, source bus lines 51 consist of two sets of 
source bus lines 51a and 51b which are connected 
to different driver ICs. Gate bus lines 52 intersect 
the source bus lines 51 in a non-conducting state 
so as to sandwich an insulating film therebetween. 

Spare lines 53a, 53b and spare lines 63a, 63b 
intersect the source bus lines 51 at opposite ends 
thereof so as to sandwich an insulating film there- 
between. Lead-out lines 54a, 54c and lead-out 



lines 60a, 64b are connected to the spare lines 
53a, 53b at respective opposite ends thereof. The 
lead-out lines 54a, 54c, 64a, and 64b are individ- 
ually connected to connecting lines outside of the 

5 board, without intersecting the gate bus lines 52. 
Likewise, lead-out lines 54b, 54d and lead-out lines 
64b, 64d are connected to the spare lines 63a, 
63b. The lead-out lines 54b, 54d, 64b, and 64d are 
individually connected to connecting lines outside 

70 of the board, without intersecting the gate bus lines 
52. 

Figure 6B is a plan view showing a driver film 
connected to the board shown in Figure 6A. On the 
driver film 67 there is provided a driver IC 58. from 
75 which source bus connecting lines 59 extend for 
being connected to the source bus lines 51a. On- 
film lines 71a, 72a, 71b, and 72b are arranged in 
parallel to the source bug connecting lines 59. The 
on-film lines 71a, 72a, 71b, and 72b are connected 
20 at their respective one ends 73a, 74a, 73c, and 
74c to the lead-out lines 64a, 54a, 64c, and 54c - 
(Figure 6A) on the display electrode board. The 
other ends 73b, 74b, 73d, and 74d of the on-film 
lines 71a, 72a, 71b, and 72b are connected to 
25 connecting lines (not shown) conducted onto the 
circuit board (not shown). 

Another set of source bus lines 51b, and spare 
lines 53b and 63b on the display electrode board 
in Figure 6A are connected to another driver film of 
30 same configuration as the one shown in Figure 6B. 
The lead-out lines 54b and 54d connected to the 
spare lines 53b and 63b, and the on-film lines to 
which the lead-out lines 64b and 64d are con- 
nected are again connected to corresponding con- 
35 necting lines conducted onto the above mentioned 
circuit board. 

The four connecting lines connected through 
on-film lines to the four lead-out lines 54a, 54c, 
54b, and 54d are interconnectably arranged on the 
40 circuit board. That is, the connecting line con- 
nected to the lead-out line 54a and the connecting 
line connected to the lead-out line 54b are inter- 
connectably placed on the circuit board, the lead- 
out lines 54a and 54b being oriented opposite to 
45 each other in. the longitudinal direction of the 
source bus lines 1. Likewise, the connecting line 
connected to the lead-out line 54c and the con- 
necting line connected to the lead-out line 54d are 
interconnectably placed on the circuit board, the 
so lead-out lines 54 and 54d being oriented opposite 
to each other in the longitudinal direction of the 
source bus lines 1. 

Similarly, four connecting lines connected to 
the lead-out lines 64a, 64c, 64b, and 64d, which 
55 are connected to two spare lines 63a and 63b, are 
also so arranged that they can be interconnected 
later. That is, the connecting line connected to the 
lead-out line 64a and the connecting line con- 
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nected to the lead-out line 64b are interconnec- 
tably placed on the circuit board, the lead-out lines 
64a and 64b being oriented opposite to each other 
in the longitudinal direction of the source bus tines 
1. Likewise, the connecting line connected to the 5 
lead-out line 64c and the connecting line con- 
nected to the lead-out line 64d are interconnec- 
tably placed on the circuit board, the lead- out lines 
64c and 64d being oriented opposite to each other 
in the longitudinal direction of the source bus lines io 
1. 

In the board shown in Figure 6A, when two line 
breakdowns 55 and 65 have occurred respectively 
on source bus lines 51a and 51b, the breakdowns 
can be corrected by using the spare lines 53a and 75 
53b. The one defective source bus line 51a on 
which the breakdown 55 is present is first con- 
nected to the spare lines 53a and 53b at intersect- 
ing points 55a and 55b. Again, the other .defective 
source bus line 51b on which the breakdown 65 is 20 
present is connected to the spare lines 53a and 
53b at intersecting points 65a and 65b. 

Next, the spare line 53a is severed at a point, 
e. g., 56a, between the intersecting points 55a and 
65a on the spare line 53a. Likewise, the spare line 25 
53b is severed at a point, e. g., 56b, between the 
intersecting points 55b and 65b on the spare line 
'53b. Further, on the circuit board, the connecting 
line connected to the lead-out line 54a and the 
connecting line connected to the lead-out line 54b 30 
are connected to each other. Likewise, the connect- 
ing line connected to the lead-out line 54c and the 
connecting line connected to the lead-out line 54d 
are connected to each other. In this way, two line 
breakdowns 55 and 65 are corrected. 35 

According to the arrangement of this embodi- 
ment, it is possible to correct line breakdowns by 
using spare lines 63a and 63b only, instead of 
spare lines 53a and 53b only. It is also possible to 
correct line breakdowns by using all the spare lines 40 
53a and 53b, 63a, and 63b. That is. the breakdown 
55 is corrected by using the spare lines 53a and 
53b, for example, and the breakdown 65 is cor- 
rected by using the spare lines 63a and 63b. in 
this case, the above mentioned step of severing 45 
the spare lines 53a and 53b at points 56a and 56b 
is unnecessary. 

According to the arrangement of this embodi- 
ment, it is also possible to correct, in addition to 
the two breakdowns 55 and 65, two other break- 50 
downs 75 and 85 (Figure 6C), on source bus lines 
51. The manner of correcting these four break- 
downs is illustrated in Figure 6C After breakdowns 
55 and 65 are corrected by using the spare lines 
53a and 53b in the same manner as in Figure 6A t 55 
breakdowns 75 and 85 are corrected by using 
spare lines 63a and 63b. That is, the defective 
source bus line 51a on which the breakdown 75 is 



present is connected to spare lines 63a and 63b at 
intersecting points 75a and 75b. Moreover, the 
defective source bus line 51b on which the break- 
down 85 is present is connected to spare lines 63a 
and 63b at intersecting points 85a and 85b. 

Next, the spare line 63a is severed at a point, 
e.g., 66a, between the intersecting points 75a and 
85a on the spare line 63a. Likewise, the spare line 
63b is severed at a point, e.g., 66b. between the 
intersecting points 75b and 85b on the spare line 
63b. Moreover, on the above-mentioned circuit 
board, the connecting line connected to the lead- 
out line 64a. and the connecting line connected to 
the lead-out line 64b are connected to each other. 
Similarly, the connecting line connected to the 
lead-out line 64c, and the connecting line con- 
nected to the lead-out line 64d are connected to 
each other. In this way, four breakdowns 55, 65, 
75, and 85 are corrected. 



Example 6 

Figure 7 is a plan view showing another em- 
bodiment of the invention. 

In this embodiment source bus lines 51 and 
gate bus lines 52 arranged vertically and horizon- 
tally on a display screen 84 are led to the external. 
The source bus lines 51 consist of source bus lines 
78a -78e and 79a - 79e, and the gate bus lines 52 
consist of gate bus lines 82a - 82c and 83a - 83c. 
Source spare lines 76a and 86a intersect the 
source bus lines 78a and 79a at one end thereof 
so as to sandwich an insulating film therebetween. 
Likewise, source spare lines 77a and 87a intersect 
the source bus lines 78a and 79a at the other end 
thereof so as to sandwich an insulating film there- 
between. There are also provided source spare 
lines 76b - 76e, 86b - 86e, 77b - 77e, and 87b - 
87e which intersect the other source bus lines 78b 
- 78e and 79b - 79e in the similar manner. 

Further, in this example, the display device has 
another function for correcting line breakdowns 
caused to any gate bus line. Gate spare lines 80a 
and 90a intersect the gate bus lines 82a and 83a 
at one end thereof so as to sandwich an insulating 
film therebetween. Likewise, gate spare lines 81a 
and 91a intersect the gate bus lines 82a and 83a 
at the other end thereof so as to sandwich an 
insulating film therebetween. There are also pro- 
vided gate spare lines 80b - 80C, 90b - 90c, 81b - 
81c, and 91b - 91c which intersect the other gate 
bus lines 82b - 82c and 83b - 83c in a similar 
manner. 

According to the arrangement of this embodi- 
ment, it is possible to correct four breakdowns 
caused to, for example, source bus lines 78a and 
79a which constitute one partition, by using source 
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spare lines 76a, 77a, 86a, and 87a. According to 
the arrangement, therefore, it is possible to correct 
breakdowns at 20 locations on different source bus 
lines 53 in the display device as a whole. Similarly, 
it is possible to correct four breakdowns caused to, 
for example, gate bus lines 82a and 83a which 
constitute one partition, by using gate spare lines 
80a, 81a, 90a, and 91a. According to the arrange- 
ment, therefore, it is possible to correct break- 
downs at 12 locations on different gate bus lines 52 
in the display device as a whole. 

In the present example, the source bus lines 
51 are divided into five partitions, and the gate bus 
lines 52 are divided into three partitions. It is noted 
that by increasing the number of partitions it is 
possible to correct a greater number of break- 
downs. Also, in the present example, there are 
provided two sets (four lines) of spare lines for 
each partition of bus lines. It is noted that by 
increasing the number of spare lines it is possible 
to correct a greater number of breakdowns. 

In the matrix type display device exemplified 
above, a large number of breakdown spots can be 
corrected; therefore, even when the display device 
becomes larger in size and is further sophiscated. 
there will be no yield drop with the display device. 
Therefore, the arrangement of this embodiment is 
contributive to cost reduction in the production of 
display devices. 



Example 7 

Figure 8A is a plan view showing a display 
electrode board used in the matrix type display 
device according to the invention. A large number 
of source bus lines 101 are arranged in parallel in 
orthogonal relation to a large number of gate bus 
lines 102 extending in parallel rri a direction. The 
source bus lines 101 consist of two sets of source 
bus lines 101a and 101b, which are individually 
connected to different driver ICs. The gate bus 
lines 102 and the source bus lines 101 intersect 
each other in a non-conducting state so as to 
sandwich an insulating film therebetween. 

Spare lines 103a, 113a, and spare lines 103b, 
113b, respectively, intersect the source bus lines 
101 at opposite ends thereof so as to sandwich an 
insulating film therebetween. The spare lines 103a, 
113a, 103b, and 113b are arranged in parallel 
relation to the gate bus lines 102. Lead-out lines 
104a and 104c are electrically connected to the 
spare lines 103a and 113a at respective opposite 
ends thereof. The lead-out lines 104a and 104c are 
individually connected to connecting lines outside 
of the display electrode board. Similarly, lead-out 
fines 104b and 104d are electrically connected to 
the spare lines 103b and 113b at respective op- 



posite ends thereof- The lead-out lines 104b and 
104d are individually connected to connecting lines 
outside of the display electrode board. 
- Figure 8B is a plan view showing a driver film 
5 connected to the board shown in Figure 8A. A 
driver IC 108 is provided on a driver film 117, and 
source bus connecting lines 109 extend from the 
driver IC 108. the source bus connecting lines 109 
being connected to source bus lines 101a (Figure 
70 8A). Lead-out lines 144a and 144b are provided in 
parallel relation to the source bus connecting lines 
109. Respective singular ends 124a and 124c of 
the lead-out lines 144a and 144b on the film are 
connected respectively to lead-out lines 104a and 
75 104c (Figure 8A) on the display electrode board. 
Respective other ends 124b and 124d of the lead- 
out lines 144a and 144b are individually connected 
to lines conducted onto a circuit board (not shown). 
Another set of source bus lines 101b. and lead- 
20 out lines 104b, 104d on the display electrode 
board in Figure 8A are connected to another driver 
film of the same configuration as the one shown in 
Figure 8B. The lead-out lines 104b and 104d are 
conducted onto the circuit board through lead-out 
25 lines on the driver film. 

On the circuit board, the connecting line con- 
nected to the lead-out line 104a and the connecting 
line connected to the lead-out line 104b are so 
arranged that they can be connected to each other 
30 later, the lead-out lines 104a and 104b being op- 
posed to each other in the longitudinal direction of 
the source bus lines 101. Similarly, the connecting 
line connected to the lead-out line 104c and the 
connecting line connected to the lead-out line 104d 
35 are so arranged on the circuit board that they can 
be connected to each other later, the lead-out lines 
104c and 104d being opposed to each other in the 
longitudinal direction of the source bus lines 101. 
In the display electrode board shown in Figure 
40 8A, when two breakdowns 105 and 115 have oc- 
curred on source bus lines 101a and 101fc respec- 
tively, the breakdown defects can be corrected by 
using spare lines 103a, 103b and lead-out lines 
104a -104d- First, in the same manner as in the 
45 case of the board shown in Figure 4A, the defec- 
tive source bus line 101a on which breakdown 105 
is present is connected to the spare lines 103a and 
113b at intersecting points 105a and 105b. Like- 
wise, the defective source bus line 101b on which 
so breakdown 115 is present is connected to the 
spare lines 103a and 103b at intersecting points 
115a and 115b. 

Then, the spare lines 103a and 113a are re- 
spectively severed at a point, e.g., 106a, between 
55 the intersecting points 105a and 115a on the spare 
line 103a and at a point, e.g., 126a on the spare 
line 113a. Likewise, the spare lines 103b and 113b 
are respectively severed at a point 106b between 
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the intersecting points 105b and 115b on the spare 
line 103b and at a point, e.g., 126b on the spare 
line 113b. Moreover, on the above mentioned cir- 
cuit board, a line connected to the lead-out line 
104a, which in turn is connected to respective 
singular ends sof the spars lines 103a and 113a, 
and a line connected to the lead-out line 104b, 
which in turn is connected to respective one ends 
of the spare lines 103b and 113b, are connected to 
each other. Likewise, a line connected to the lead- 
out line 104c, which in turn is connected to the 
respective other ends of the spare lines 103a and 
113a, and a line connected to the lead-out line 
104d, which in turn is connected to the respective 
other ends of the spare lines 103b and 113b, are 
connected to each other on the circuit board. In 
this way, two breakdown spots 105 and 115 are 
corrected. 

In the present example, as described above, 
line breakdowns are corrected by using spare lines 
103a and 103b only, but it is also possible to 
correct breakdowns by using spare lines 113a and 
113b only. 

It may be noted that after the above-described 
steps of connecting the defective source bus line 
101a to the spare lines 103a and 103b and con- 
necting the defective source bus line 101b to the 
spare lines 103a and 103b are carried out, eiec- 
trical connection may not take place between the 
v so connected parts, or even though electrical con- 
nection does take place, high resistance may be 
present. In such a case, the defective bus lines can 
be corrected by further using the spare lines 113a 
and 113b. 

Figure 8C illustrates the Figure 8A display 
electrode board that was corrected by further using 
the spare lines 113a and 113b. In the display 
electrode board shown in Figure 8C, the defective 
source bus line 101a is connected to the spare 
lines 103a and 103b and the defective source bus 
line 101b is likewise connected to the spare lines 
103a and 103b, as already shown in Figure 8A. 
Moreover, in the board shown in Figure 8C, the 
defective bus line 101a is connected to the spare 
lines 113a and 113b at intersecting points 125a 
and 125b. Likewise, the defective source bus line 
101b is connected to the spare lines 113a and 
113b at intersecting points 135a and 135b. 

The lead-out lines 104a and 104b, as well as 
the lead-out lines 104c and 104d, are electrically 
connected to each other on the circuit board as 
already stated; therefore, opposite ends of the de- 
fective source bus line 101a on which the break- 
down defect 105 is present are electrically con- 
nected to each other by the spare lines 103a, 
113a, lead-out lines 104c, 104d, and spare lines 
103b, 113b. Likewise, opposite ends of the defec- 
tive source bus line 101b on which the breakdown 



defect 115 is present are electrically connected to 
each other by the spare lines 103a, 113a, lead-out 
lines 104a, 104b, and spare lines 103b, 113b. In 
this way, by using two spare lines each at opposite 
ends of each defective bus line, two breakdown 
spots can be accurately corrected. 



Example 8 

10 

Figure 9 is a plan view showing another em- 
bodiment of the invention. In this embodiment, 
source bus lines 101 and gate bus lines 102 ar- 
ranged vertically and horizontally on a display 
ts screen 134 are led to the outside of the board. The 
source bus lines 101 consist of source bus lines 
128a - 128e and 129a - 129e. The gate bus lines 
102 consist of gate bus lines 132a - 132c and 
133a - 133c. Source spare lines 126a and 136a 
20 intersect the source bus lines 128a and 129a at 
one end thereof so as to sandwich an insulating 
film therebetween. Lead-out lines 151a and 153a 
are electrically connected to the source bus lines 
126a and 136a at opposite ends thereof. Likewise, 
25 source spare lines 127a and 137a intersect the 
source bus lines 128a and 129a at the other end 
thereof so as to sandwich an insulating film there- 
between. Lead-out lines 152a and 154a are elec- 
trically connected to the source spare lines 127a 
30 and 137a at opposite ends thereof. For other 
source bus lines 128a - 128e and 129b - 129e as 
well, there ore provided source spare lines 126b - 
126e, 136b - 136e, 127b - 127e, and 137b -137e 
in a similar intersecting relation. Lead-out lines 
35 151b - 151e, 152b - 152e, 153b - 153e, and 154b 
-154e are electrically connected to these spare 
lines at opposite ends thereof. 

The display electrode board of the present 
embodiment has an additional function to correct, 
40 breakdown defects caused to gate bus lines. Gate 
spare lines 130a and 140a intersect the gate bus 
lines 132a and 133a at respective one ends thereof 
so as to sandwich an insulating film therebetween. 
Lead-out lines 161a and 163a are electrically con- 
45 nected to the gate spare lines 130a and 140a at 
opposite ends thereof. Gate spare lines 131a and 
141a intersect the gate bus lines 132a and 133a at 
the respective other ends thereof so as to sand- 
wich an insulating film therebetween. Lead-out lines 
so 162a and 164a are electrically connected to the 
gate spare lines at opposite ends thereof. For other 
gate bus lines 132b, 133b and 132c, 133c as well, 
there are provided gate spare lines 130b, 140b; 
131b, 141b; 130c, 140c; 131c, 141c in a similar 
65 intersecting relation. Lead-out lines 161b - 164b, 
161c - 164c are electrically connected to these 
spare lines at opposite ends thereof. 

According to the arrangement of the present 
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embodiment, it is possible to correct two break- 
down defects caused to, for example, source bus 
lines 128a and 129a which constitute one partition, 
by utilizing source spare lines 126a, 136a, 127a, 
and 137a, and also lead-out lines 151a - 154a. 
According to the arrangement, therefore, it is possi- 
ble to correct ten breakdowns caused to different 
source bus lines 101 in the display device as a 
whole. Similarly, it is possible to correct two break- 
down defects caused to, for example, gate bus 
lines 132a and 133a which constitute one partition, 
by utilizing gate spare lines 130a, 140a, 131a, and 
141a, and also lead-out lines 161a - 164a. Accord- 
ing to the arrangement of the present embodiment, 
it is possible to correct six breakdowns caused to 
different gate bus lines 102 in the display device as 
a whole. In this example, it is possible to achieve 
more accurate correction of any defective bus line 
by using two spare lines at opposite ends of the 
defective bus line. 

In the present example, the source bus lines 
101 are divided into five partitions, and the gate 
bus lines 102 are divided into three partitions, but it 
is noted that by increasing the number of partitions, 
it is possible to correct many more line break- 
downs. In the example, two spare lines are pro- 
vided at opposite ends of each partition. It is noted 
in this connection as well that by increasing the 
number of spare lines, it is possible to achieve 
more accurate correction of breakdown defects. 



Example 9 

Figure 10 is a schematic plan view showing 
another display electrode board used in the matrix 
type display device of the present invention. On an 
insulating film placed over a number of gate bus 
lines 202 extending in parallel, a number of parallel 
source bus lines 201 are arranged in an intersect- 
ing relation to the gate bus lines 202. in the 
present example, the source bus lines 201 are 
divided into two blocks. One of the blocks consists 
of source bus lines 201a and 201b, and the other 
block consists of source bus lines 201c and 201 d. 
The source bus lines 201a - 201 d are individually 
conducted onto different driver films and are con- 
nected to different driver ICs. Below the respective 
one end portions of the source bus lines 201 there 
extend spare lines 211 and 212 in an intersecting 
relation therewith so as to sandwich the above 
mentioned insulating film therebetween. Likewise, 
below the respective other end portions of the 
source bus lines 201 there extend spare lines 213 
and 214 in an intersecting relation so as to sand- 
wich the insulating film therebetween. 

These spare lines 211, 212, 213, and 214 are 
arranged in a parallel relation to the gate bus lines 



202, so that they are formed simultaneously with 
the gate bus lines 202. Lead-out lines 221, 222, 
223, and 224 are arranged above the spare lines 
211 and 212 in an intersecting relation therewith so 

5 as to sandwich the above mentioned insulating film 
therebetween. Likewise, lead-out lines 231, 232, 
233, and 234 are arranged above the spare lines 
213 and 214 in an intersecting relation therewith so 
as to sandwich the above mentioned insulating film 

w therebetween. Lead-out lines 221 - 224, and lead- 
out lines 231 - 234 are formed simultaneously with 
the source bus lines 201. in the present embodi- 
ment, lead-out lines 221 - 224 are not connected to 
spare lines 211 and 212. Likewise, lead-out lines 

75 231 - 234 are not connected to spare lines 213 and 
214. 

In individual rectangular areas defined by gate 
bus lines 202 and source bus lines 201 there are 
provided pixel electrodes and TFTs which function 
20 as switching elements in Figure 10, but these parts 
are omitted for the sake of clarity. Liquid crystals 
are sealed between the board and a counter elec- 
trode board equipped with a counter electrode to 
form a matrix type liquid crystal display device. 
25 The lead-out lines 221, 222 and the source bus 

lines 201a are conducted onto one driver film (not 
shown), and the lead-out lines 221, 222 are con- 
nected to connecting lines conducted onto the cir- 
cuit board. Similarly, the lead-out lines 231, 232 
30 and the source bus lines 201b are conducted onto 
one driver film (not shown), and the lead-out lines 
231, 232 are connected to connecting lines con- 
ducted onto the circuit board. The connecting lines 
connected to the lead-out lines 221, 222 are so 
35 arranged on the circuit board that they can be 
connected to the connecting lines which are con- 
nected to the lead-out lines 231 and 232, the lead- 
out lines 221, 222 being opposed to the lead-out 
lines 231 and 232 in the longitudinal direction of 
40 the source bus lines 201. 

Similarly, the lead-out lines 223, 224 and the 
lead-out lines 233, 234 are conducted onto the 
circuit board through a driver film (not shown) to 
which the source bus lines 201c and 201d are 
45 connected. The connecting lines connected to the 
lead-out lines 223, 224 are so arranged that they 
can be connected to the connecting lines which are 
connected to the lead-out lines 233 and 234, the 
lead-out lines 223, 224 being opposed to the lead- 
50 out lines 233 and 234 in the longitudinal direction 
of the source bus lines 201. 

Assume that a breakdown defect has occurred 
on one of the source bus lines 201 during the use 
of the display device of the present embodiment. 
55 The manner of correcting the device will be ex- 
plained by way of an example. When a breakdown 
205 is present on one of the source bus lines 201b 
as shown in Figure 10. the defective source bus 
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line 201b and the spare line 232 are connected to 
each other at intersecting point 205a by the ap-' 
plication of a laser beam or the like. Likewise, the . 
defective source bus line 201 b and the spare line 
213 are connected at intersecting point 205b. 
Then, the spare line 212 and the lead-out line 221 
are connected by the application of a laser beam. 
Likewise, the spare line 213 and the lead-out line 
231 are connected. Then, on the aforesaid circuit 
board, the two con recti ng lines connected to the 
lead-out lines 221 and 231 are electrically con- 
nected. By effecting electrical connection at five 
sites in this way, portions of the defective source 
bus line 201b on both sides of the breakdown spot 
205 are electrically connected through the connect- 
ing lines on the circuit board. 

According to the arrangement of this embodi- 
ment, a total of up to 3 breakdown defects in each 
block can be corrected. For example, assume that 
three breakdown defects have occurred in the 
block of source bus lines 201a and 201b. where 
breakdown defects 215 and 225 have occurred in 
addition to the breakdown 205, as shown in Figure 
10, breakdown 205 is first corrected in such a 
manner as above mentioned. Similarly, the defec- 
tive source bus line 201a on which breakdown 215 
is present and the spare line 212 are connected at 
intersecting point 215a by the application of a laser 
beam. Likewise, the defective source bus line 201a 
and the spare line 213 are connected at intersect- 
ing point 215b. After the spare lines 212 and 213 
are connected respectively to the lead-out lines 
222 and 232 by the application of a laser beam, 
the two connecting lines connected to the lead-out 
lines 222, 232 are electrically connected on the 
above mentioned circuit board. Then, the spare 
lines 212 and 213 are severed at points 206a and 
206b respectively by a laser beam application. 

Next, the defective sourc§ bus line 201a on 
which breakdown 225 is present and the spare line 
213 are connected at intersecting point 225a. Like- 
wise, the defective source bus line 201a and the 
spare line 214 are connected at intersecting point 
225b. Then, spare lines 211 and 214 are con- 
nected respectively to lead-out lines 223 and 233 
by a laser beam application. Then, the two con- 
necting lines connected to the lead-out lines 223 
and 233 are connected on the above mentioned 
circuit board. 

As described above, portions of the defective 
source bus line 201b on both sides of the break- 
down spot 205 are electrically connected by means 
of the spare line 212, lead-out line 221, lead-out 
line 231, and spare line 213. Likewise, portions of 
the defective source bus line 201a on both sides of 
the breakdown spot 215 are electrically connected 
by means of the spare- line 212, lead-out line 222. 
lead-out line 232, and spare line 213. Then, por- 



tions of the defective source bus line 201a on both 
sides of the breakdown spot 225 are electrically 
connected by means of the spare line 211, lead-out 
line 22S, lead-out line 233, and spare line 214. 

s According to the arrangement of the present 

embodiment, it is possible to correct, in addition to 
the above mentioned three breakdowns, one more 
breakdown defect which may occur in the block of 
source bus lines 201c and 201 d. By way of an 

10 example, it is assumed that a breakdown defect 
235 has occurred on source bus line 201 d. First, 
the defective source bus line 201 d is connected to . 
the spare lines 211 and 214 at intersecting points 
235a and 235b respectively by a laser beam ap- 

75 plication. Next, the spare lines 211 and 214 are 
connected respectively to the lead-out lines 224 
and 234 by a laser beam application. The two 
connecting lines connected to the lead-out lines 
224 and 234 are electrically connected to each 

20 other on the circuit board. Then, the spare lines 
211 and 214 are severed at points 216a and 216b 
respectively by a laser beam application. In this 
way, portions of the defective source gus line 201 d 
on both sides of the defective spot 235 are elec- 

25 trically connected by means of the spare line 211, 
lead-out line 224, lead-out line 234, and spare line 
214. 

According to the arrangement of the present 
embodiment, it is possible to correct three break- 

30 down spots in the one block. After correction of 
three breakdown defects have been effected in the 
one block, however, it is possible to correct one 
breakdown spot only in the other block. Consider- 
ing this point, it may appear that this embodiment 

35 provides no great advantage. When the matter of 
productivity in actual production scene is consid- 
ered, correction of three bus lines for each display 
apparatus may be taken as a limit. Therefore, it is 
more advantageous to reduce limitations attribut- 

40 able to the location of any possible breakdown than 
making it possible to correct many defective bus 
lines. 

In the present example, by providing one more 
spare line at each end of the source bus lines 201 

45 it is possible to correct four breakdown spots for 
each block. Even if the number of spare lines is 
increased in this way, the maximum number of 
defects that can be corrected is limited to the 
number of pairs of lead-out lines, which means that 

so four is maximum in the present instance. This 
maximum number may be increased by increasing 
the number of pairs of lead-out lines. 

Although in the present example, a matrix type 
display device having a function to correct source 

55 bus line defects has been described, it is possible 
to provide an arrangement so that the device can 
have a function to correct gate bus line defects. It 
is also possible to arrange that the device can have 
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a' function to correct both source bus line defects 
and gate line defects. 

In this example, a manner of correcting source 
bus line defects has been described. According to 
the invention, however, it is also possible to correct s 
leak defects between the source bus lines and the 
gate bus lines. When such a leak defect has oc- 
curred, the affected bus lines are severed at op- 
posite ends of the leak spot, and the severed site 
is corrected in the same manner as in this exam- 10 
pie. 

With the matrix type display device of this 
embodiment it is possible to correct a plurality of 
breakdown defects, with less limitation by reason of 
the location of such breakdown defects. According 75 
to the invention, therefore, it is possible to obtain 
an improved display device yield and thus contri- 
bute toward cost reduction in the production of 
display devices. 

In the foregoing Examples 1 to 9, active matrix 20 
type display devices only are described; however, 
it is understood that the invention is applicable to 
other types of display devices as well. 

25 

Example 10 

Figure 11 A is a schematic plan view showing a 
display electrode board for use in the matrix type 
display device of the invention. This embodiment 30 
presents a matrix type display device which in- 
volves less possibility of an isolation defect be- 
tween the bus lines and the spare lines. As Figure 
11 A shows, a large number of source bus lines 303 
which function as signal lines are arranged in par- 35 
allel to one another and in orthogonal relation to a 
large number of gate bus lines 301 extending in 
parallel in a direction which function as scan lines. 
The gate bus lines 301 intersect the source bus 
lines 303 in a non-conducting state so as to sand- 40 
wich a gate insulating film 313 therebetween which 
will be described hereinafter. In individual rectangu- 
lar areas defined by the gate bus lines 301 and 
source bus lines 303 there are arranged pixel elec- 
trodes and TFTs, but those parts are not shown in 45 
Figure 11 A. 

Spare lines 302 are arranged along the outer 
limits of the areas in which the gate bus lines 301 
intersect the source bus lines 303. The spare lines 
302 consist of two spare lines 302a and 302c so 
extending in parallel to the gate bus lines 301, and 
two spare lines 302b and 302d extending in par- 
allel to the source bus lines 303. The four spare 
lines 302a -302d are electrically interconnected. 

Figure 11B is a section taken along a gate bus ss 
line 301 at point P in Figure 11 A. A base coat film 
305 formed of Ta 2 Os, AI2O5. Si 3 N*. etc., is depos- 
ited on the entire surface of a glass substrate, and 



a spare line 302b is pattern - formed on the base 
coat film 305. The spare lines 302b and 302d are 
formed of an anodizable metal. In this example, Ta 
metal is used for this purpose. An anodized film is 
formed on the spare lines 302b and 302d. An- 
odized film 304 is formed by patterning spare lines 
302 of Ta metal in an electrolyte of ammonium 
persulfate and then anodizing the patterned spare 
lines 302. Therefore, the anodized film 304 is com- 
posed of Ta20s- 

An insulating film 317 formed of SiN„ or the 
like is deposited on the anodized film 304 over all. 
Gate bus lines 301 are arranged in an intersecting 
relation with the spare line 302b so as to sandwich 
the anodized film 304 and insulating film 317 there- 
between. The gate bus line 301 is composed of a 
single layer of Ta, At, Mo. Ti or the like or of a 
multiple metal layer of these materials. A protective 
film 316 is formed on the entire surface of the gate 
bus line 301 . 

Figure 11C is a section taken along the source 
bus line 303 at point Q in Figure 11 A. The above 
mentioned insulating film 317 is placed all over the 
base coat film 305. The spare line 302a is pattern- 
formed on the insulating film 317, and a gate 
insulating film 313 is placed all over the spare line 
302a. In the present example, spare lines 302a and 
302c are simultaneously formed. The source bus 
lines 303 that are positioned on the spare line 302a_ _ 
intersect the spare line 302a so as to sandwich the 
insulating film 313 therebetween. The above men- 
tioned protective film 316 is placed over entire area 
of the source bus lines 303. The spare line 302a 
and the spare line 302b shown In Figure 11B are 
electrically connected via through-holes (not 
shown) provided in the insulating film 317 and the 
anodized film 304. Likewise, the spare lines 302a 
and 302d, spare lines 302b and 302c, and spare 
lines 302c and 302d are electrically connected. 

In this example, the spare lines 302b, 302d 
intersect the gate bus lines 301 so as to sandwich 
the anodized film 304 and insulating film 317 there- 
between. By interposing two insulating layers be- 
tween the spare lines 302b, 302d and gate bus 
lines 301, possible insulation defects between the 
spare lines 302b, 302d and the gate bus lines 301 
can be prevented. 



Example 11 

Figure 12A is a schematic plan view showing a 
display electrode board used in another embodi- 
ment of the invention. Figure 12B illustrates the 
process of manufacturing the board shown in Fig- 
ure 12A. As Figure 12B shows, in this example, the 
spare lines 302a and 302c are formed simulta- 
neously with the gate bus lines 301. and the lines 
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302a, 302c and 301 are electrically connected at 
one end by connecting lines 318. In this example, 
the gate bus lines 301, and the spare lines 302a 
and 302c are formed of Ta metal. An anodized film 
304 (Figure 12C) is formed on these lines 301 and 
lines 302. The anodized film 304 (Figure 12C), as 
previously mentioned, is formed by immersing the 
board in an electrolyte of ammonium persulfate or 
the like, to thereby anodize it. After an anodized 
film 304 is formed, and before completion of the 
display electrode board as such, a connecting line 
318 is severed from the spare lines 302a, 302c, 
and from the gate bus lines 301. 

A gate insulating film 313 is placed on the 
entire surface of the anodized film 304. Source bus 
lines 303, and spare lines 302b, 302d are simulta- 
neously pattern-formed on the gate bus lines 301 
so as to intersect gate bus lines 301 and spare 
lines 302a, 302c (Figure 12A). 

Figure 12C is a sectional view taken along gate 
bus line 301 at point R in Figure 12A. The base 
coat film 305 formed of Ta 2 O s AfeOs, Si 3 N4, or the 
like is deposited on the entire surface of the glass 
substrate 315, and the gate bus lines 301 are 
pattern-formed on the base coat film 305. The 
anodized film 304 described above is formed on 
the gate bus lines 301. The gate insulating film 313 
formed of SiN x or the like is placed on the entire 
surface of the anodized film 304. The spare line 
*302b intersects the gate bus lines 301 so as to 
sandwich the gate insulating film 313 there- 
between. Further, a protective film 316 is formed all 
over the spare line 302b. 

Figure 1 2D is a sectional view taken along the 
source bus line 303 at point S in Figure 12A. As 
has been seen in Figure 12C, the base coat film 
305 is deposited on the entire surface of the glass 
substrate 315, and the spare line 302a is pattern- 
formed on the base coat film 305. The above- 
mentioned anodized film 304 is formed on the 
spare line 302a. The gate insulating film 313 is 
placed on the entire surface of the substrate 315, 
the gate insulating film 313 covering the anodized 
film 304. The source bus lines 303 are pattern 
formed on the gate insulating film 313. Further, the 
protective film 316 is formed on the entire surface 
of the source bus lines 303. 

In this example, as shown in Figure 12A, there 
are provided four joints. 31 9a - 31 9d at which the 
spare lines 302a - 302d intersect. At these joints 
319a - 31 9d, the spare lines 302a - 302d are not 
electrically connected. Therefore, the gate insulat- 
ing film 313 is present between the spare lines 
302a -302d. 

In this example, if a breakdown occurs with any 
of the gate bus lines 301 or of the source bus lines 
303, the bus line on which the breakdown is 
present and the spare line 302 are connected, and 
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moreover, two of the four joints 319a - 31 9d are 
connected. 

By way of an example, consider that a break-* 
down 311 is to be corrected which has occurred on 

5 one source bus line 303a in Figure 12A. First, a 
laser beam is applied to an intersecting point 311a 
between the source bus line 303a and the spare 
line 302a, so that the source bus line 303a and the 
spare line 302a are connected. Similarly, a laser 

10 beam is applied to an intersecting point 311b and 
the source bus line 303a and the spare line 302c 
are connected. Then, a laser beam is applied to 
the joints 319b and 319c so that the spare lines 
302a, 302d, and 302c are electrically connected. 

75 Thus, portions of the defective source bus line 
303a on both sides of the breakdown spot 311 are 
connected by the spare lines 302a, 302d, and 
302c. 

In this example, as Figure 12C shows, the 
20 spare lines 302b and 302d (Figure 12A) intersect 
the gate bus lines 301 so as to sandwich two 
insulating layers, that is, the anodized film 304 and 
the gate insulating film 313 therebetween. Likewise, 
as Figure 12D shows, the spare lines 302a and 
25 302c (Figure 12A) intersect the source bus lines 
303 so as to sandwich two layers, i.e., the anodized 
film 304 and the gate insulating layer 313 there- 
between. By virtue of these two insulating layers, 
the possibility of insulation defect occurrence be- 
30 tween the spare line 302 and these bus lines 301, 
303 is reduced. 



Example 12 

35 

Figure 13A is a schematic plan view showing a 
display electrode board used in another embodi- 
ment of the invention. Figure 13B shows the pro- 
cess of manufacturing the board shown in Figure 

40 13A. Figure 13C shows a section taken along the 
gate bus line 301 at point T in Figure 13A. In this 
example, spars lines 302a, 302b, and 302c are 
formed on the base coat film 305 (Figure 13C) 
simultaneously with gate bus lines 301. The spare 

45 lines 302a, 302c, and the gate bus lines 301 are 
electrically connected at one end thereof by a 
connecting line 318 (Figure 13B). In this example, 
the gate bus lines 301, and spare lines 302a, 302b 
and 302c are formed of Ta metal. An anodized film 

so 304 (Figure 13C) is formed on these lines. The 
anodized film 304, as above mentioned, is formed 
by immersing the board in an electrolyte of ammo- 
nium persulfate or the like, thereby anodizing the 
board. After the anodized layer 304 is formed, and 

55 before the display electrode board is completed as 
such, the connecting line 318 is severed from the 
spare lines 302a and 302c and gate bus lines 301. 
In this example, one end side of the gate bus 
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lines 301 which is not connected to the connecting 
lines 318 is coated with a plastic coat medium prior 
to anodization. so that no anodized film 304 is 
formed on the one end. This plastic coat medium 
is removed after anodization. 

A gate insulating film 313 is deposited on the 
anodized film 304 all over the substrate 315. The 
gate insulating film 313 formed on that one end 
side of the gate bus lines 301 on which no an- 
odized film 304 is formed is removed by an etch- 
ing technique. There is provided a through-hole 
320 as shown in Figure 13C. Spare line 302d, 
source bus lines 303. and gate bus lines 301a are 
pattern-formed simultaneously on the gate insulat- 
ing film 313 in an orthogonal relation with spare 
lines 302a, 302c, and gate bus lines 301. In Figure 
13 A, the gate bus lines 301a are shown by broken 
lines. As shown in Figure 13C, one end of each 
gate bus line 301a is on the abovementioned 
through-hole 320. In this example, therefore, one 
end of each gate bus line 301 is connected to gate 
bus line 301 a via the through-hole 320 and is 
drawn onto the gate insulating film 313. The spare 
line 302b is located below the gate bus lines 301a 
and intersects the gate bus lines 301a so as to 
sandwich the anodized film 304 formed on the 
spare line 302b and the gate insulating film 313 
therebetween. 

In the same way as in the embodiment shown 

in Figure 12A, the gate insulating film 313 is 
present between the spare line 302d and the spare 
lines 302a, 302b, at Joints 319b and 319c shown in 
Figure 13A, so that these lines are electrically 
isolated. In this example, where one breakdown 
spot present on any source bus line 303 is to be 
corrected using the spare line 302, connection at 
joints 319b and 319c is unnecessary. Where two 
breakdowns have occurred on different source bus 
lines, the spare line 302d and the-spare line 302a 
are electrically connected at joints 319b and 319c. 
Further, spare lines 302a and 302c are each di- 
vided into two parts at suitable locations, and thus 
breakdowns are corrected. 

In the present example, between the spare 
lines 302a, 302c and the source bus lines 303, and 
between the spare line 302b and the source bus 
lines 301a are present the anodized film 304 
formed on these spare lines, and the, gate calculat- 
ing film 313. Moreover, the anodized film 304 
formed on the gate bus lines 301, and the gate 
insulating layer 313 are present between the gate 
bus lines 301 and the spare line 302d. In this 
example, occurrence of insulation defects between 
the spare line 302 and the bus lines is prevented 
by the two insulating layers in this way. 



Example 13 



Figure 14A is a schematic plan view showing a 
display electrode board used in another embodi- 
ment of the invention. In the present example, scan 
signals are applied from opposite ends of each 
5 gate bus line 301. Therefore, spare lines intersect- 
ing the gate bus lines are not required. In the same 
bay as is the case with the embodiment shown in 
Figure 11 A. a base coat film is deposited on a 
glass substrate, and gate bus lines 301, spare lines 
jo 302a, 302b, and connecting lines (not shown) are 
formed on the base coat film. After an anodized 
film 304 is formed on the gate bus lines 301 , spare 
lines 302a, 302b, and the connecting lines, the 
connecting lines are severed from the gate bus 
75 lines 301 and spare lines 302a, 302b. In this exam- 
ple, the spare lines 302a and 302b have lead-out 
lines 306a, 306b, and lead-out lines 306c, 306d 
respectively. An insulating film of SiN x or the like is 
placed on the anodized film 304 and, on top of it, 
20 source bus lines 303 are pattern-formed. 

In the present example, the spare lines 302a 
and 302b are not connected on the display elec- 
trode board, nor do they intersect. The spare lines 
302a and 302b are led onto a source driver film 
25 through lead-out lines 306a, 306b and lead-out 
lines 306c, 306d respectively. Figure 14B shows a 
source driver film 307 used in the present embodi- 
ment. On the source driver film 307 there is pro- 
vided a source driver IC 308 which is formed with 
30 source bus connecting lines 309 connected to the 
source bus lines 303 shown in Figure 14 A. On-film 
lines 310a and 310b are provided on opposite 
outer sides of the source bus connecting lines 309 
and IC 308. One end 321a of the on-film line 310a 
35 is connected to the aforesaid lead-out line 306a. 
Similarly one end 321b of the on-film line 310b is 
connected to the lead-out line 306b. The other 
ends 322a and 322b of the on-film lines 310a and 
330b are connected to connecting lines led onto 
40 the circuit board. 

Similarly, the lead-out lines 306c and 306d are 
led to on-the-source driver film lines of the same 
configuration as shown in Figure 14B and are, in 
turn, connected to connecting lines on the circuit 
45 board. The connecting line on the circuit board 
which is connected to the lead-out line 306c is 
electrically connected to the connecting line con- 
nected to the aforesaid lead-out line 306a. Like- 
wise, the connecting line connected to the lead-out 
so line 306d is electrically connected to the connect- 
ing line connected to the lead-out line 306b. In this 
way, the spare lines 302a and 302b are electrically 
connected on a circuit board outside of the display 
electrode board. 
55 In the present example, the spare lines 302a 

and 302b intersect the source bus lines 303 
through the anodized film formed on the spare 
lines 302a and 302b and further through the in- 
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sulating film formed thereon, through the provision 
of two such insulating layers, the possibility of 
insulation defect occurrence between the spare 
lines 302a, 302b on one hand and the source bus 
lines 303 on the other is reduced. 

In the above described Example 13, ail the 
spare lines 302a - 302d intersect the bus lines 
extending in parallel in a direction; however, it may 
be arranged that the spare lines intersect only 
some of the parallel bus lines. 

In the various forms of matrix-type display de- 
vice exemplified in Examples 10 through 13, the 
possibility of insulation defect occurrence between 
the bus lines on one and the spare lines on the 
other is reasonably reduced. According to the in- 
vention, therefore, it is possible to achieve im- 
proved yield and good cost economy in display 
device manufacturing. 

It is understood that various other modifications 
will be apparent to and can be readily made by 
those skilled in the art without departing from the 
scope of this invention as defined by the claims 
appended hereto. 



Claims 

1. A matrix-type display device comprising a 
display electrode board that has a plurality of pixel 
electrodes (12) arranged into a matrix and a set of 
scan lines (2) extending in parallel in a direction 
and a set of signal lines (1) extending in an or- 
thogonal relation with said scan lines so that these 
lines are arranged between the adjacent pixel elec- 
trodes, a spare line (3a, 3b) that intersects at least 
some of said scan lines and/or said signal lines at 
each end of said set of lines so as to sandwich an 
insulating film therebetween, and a lead-out line 
(30a, 30b) that is connected to qne end of said 
spare line, wherein said lead-out lines are con- 
nected to external connecting lines, which are out- 
side of said display electrode board, so that said 
lead-out lines can be connected to each other 
through said connecting lines. 

2. A matrix-type display device comprising a 
display electrode board that has a plurality of pixel 
electrodes (12) arranged into a matrix and a set of 
scan lines (2) extending in parallel in a direction 
and a set of signal lines (1) extending in an or- 
thogonal relation with said scan lines so that these 
lines are arranged between the adjacent pixel elec- 
trodes, a spare line (3a to 3d) that intersects at 
least some of said scan lines and/or said signal 
lines at each end of said set of lines so as to 
sandwich an insulating film therebetween, and a 
lead-out line (30a to 30d) that is connected to each 
end of said spare line, wherein said lead-out lines 
are-connected to external connecting lines, which 



are outside of said display electrode board, so that 
said lead-out lines that extend toward the direction 
of said scan lines or said signal lines to which said 
spare lines are connected can be connected to 
5 each other through laid connecting lines. 

3. A matrix-type display device comprising a 
display electrode board that has a plurality of pixel 
electrodes (12) arranged into a matrix and a set of 
scan lines (52) extending in parallel in a direction 

10 and a set of signal lines (51) extending in an 
orthogonal relation with said scan lines so that 
these lines are arranged between the adjacent pixel 
electrodes, a plurality of spare lines (53a, 53b, 63a, 
63b) that intersect at least some of said scan lines 

75 and/or said signal lines at each end of said set of 
lines so as to sandwich an insulating film there- 
between and a lead-out line (54a, 54c, 64a, 64b) 
that is connected to each end of each spare line, 
wherein said lead-out lines are connected to exter- 

20 nal connecting lines, which are outside of said 
display electrode board, so that said lead-out lines 
that extend toward the direction of said scan lines 
or said signal lines to which said spare lines are 
connected can he connected to each other through 

25 said connecting lines 

4. A matrix-type display device comprising a 
display- electrode board that has a plurality of pixel 
electrodes (12) arranged into a matrix and a set of 
scan lines (102) extending in parallel in a direction 

30 and a set of signal lines (101) extending in an 
orthogonal relation with said scan lines so that 
these lines are arranged between the adjacent pixel 
electrodes; a set of spare lines (103a, 113a, 103b, 
1 13b) that intersect at least some of said scan lines 

35 and/or said signal lines at each end of said set of 
lines so as to sandwich an insulating film there- 
between, and lead-out lines (104a, 104c, 104b, 
104d) connected to each end of said set of spare 
lines, scan lines and/or said signal lines, wherein 

40 said lead-out lines are connected to external con- 
necting lines, which are outside of said display 
electrode board, so that said lead-out lines that 
extend toward the direction of said scan lines or 
said signal lines to which said spare lines are 
. 45 connected can be connected to each other through 
said connecting lines. 

5. A matrix-type display device comprising a 
display electrode board that has a plurality of pixel 
electrodes (12) arranged into a matrix and a set of 

so scan lines (202) extending in parallel in a direction 
and a set of signal lines (201) extending in an 
orthogonal relation with said scan lines so that 
these lines are arranged between the adjacent pixel 
electrodes, a set of spare lines (211, 212, 213, 214) 

55 that intersect at least some of said scan lines 
and/or said signal lines at each end of said set of 
lines so as to sandwich an insulating film there- 
between, and a plurality of lead-out lines (221, 222, 
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223, 224) that intersect said set of spare lines so 
as to sandwich an insulating film therebetween, 
wherein each of the plurality of spare lines, which 
interesect said scan lines and/or said signal lines at 
one end thereof, and the corresponding spare line, 5 
which intersects said scan lines and/or said signal 
lines at the other end thereof, are arranged so that 
they can be connected to each other through an 
external connecting line that is outside said display 
electrode board. 10 

6. A matrix-type display device comprising a 
plurality of pixel electrodes (12) that are arranged 
into a matrix a set of scan lines (301) extending in 
parallel in a direction and a set of signal lines (303) 
extending in an orthogonal relation with said scan 75 
lines so that these lines are arranged between the 
adjacent pixel electrodes, a first pair of spare lines 
(302a, 302c) that intersect at least some of said 
scan lines and/or said signal lines at both ends of 
said set of lines so as to sandwich at least insulat- 20 
ing films, and a second pair of spare lines (302b. 
302d) that extend in parallel to said scan lines 
(301) or said signal lines (303) which intersect said 
first pair of spare lines, each of said second pair of 
spare lines connecting the corresponding end of 25 
one of said first pair of spare lines with the cor- 
responding end of the other spare line. 

7. A matrix-type display device according to 
claim 6, wherein said second pair- of spare lines 
intersect said signal lines or said scan lines, which 3C 
do not intersect said first pair of spare lines, so as 
to sandwich at least two insulating films there- 
between. 

8. A matrix-type display device comprising a 
plurality of pixel electrodes (12) that are arranged 35 
into a matrix, a set of scan lines (301 ) extending in 
parallel in a direction and a set of signal lines (303) 
extending in an orthogonal relation with said scan 
lines so that these lines are arranged between the 
adjacent pixel electrodes, a first pair of spare lines 40 
(302a, 302c) that intersect at least some of said 
scan lines and/or said signal lines at both ends of 

said set of lines so as to sandwich at least insulat- 
ing films, and a second pair of spare lines (302b» 
302d) that extend in parallel to said scan lines or 45 
said signal lines which intersect said first pair of 
spare lines, each of said second pair of spare lines 
intersecting the corresponding ends of said first 
pair of spare lines in a non-conducting state. 

9. A matrix-type display device comprising a 50 
plurality of pixel electrodes (12) that are arranged 
into a matrix, a set of scan lines (301) extending in 
parallel in a direction and a set of signal lines (303) 
extending in an orthogonal relation with said scan 
lines so that these lines are arranged between the 55 
adjacent pixel electrodes, a pair of spare lines 
(302a, 302b) that intersect at least some of said 
scan lines and/or said signal lines at both ends of 

18 



said set of lines so as to sandwich at least insulat- 
ing films therebetween, and a lead-out line (306a. 
306b) that is connected to one end of each of said 
pair of spare lines, wherein said lead-out lines are 
connected to external connecting lines, which are 
outside of said display electrode board, so that 
said lead-out lines can be connected to each other 
through said connecting lines. 



EP 0 404 S28 A2 




EP 0 404 528 A2 




FIG. 3 



EP 0 404 528 A2 



30b> i r 






A 

/ 


b 


)b 

) 




i 

i 
a 

61 

f 


h 






3f 


■ b 
> 






















































































































































































/ 






























A 


























\ 




































k 


































\ 








































y 

30 'c 


v. 




) 






6a 










\ 

3f 


f-a 






^3oa 



> 2 



U 33 3 * 

FIG. 4A 



10a 




10 b 



FIG. 4B 



EP 0 404 528 A2 



$1b 



C "Li ^5b~ S6b./65b! 



53b 63b ab 6^b 



n 



Li 



n 



_! L 



i i 1 



! I 



(I 



fc^c sac 



l s6a \65a 




51a" 



0 

53a 63a ^ 



FIG. 6 A 



73c 



74c 



FIG. 6B 71b- 7 




73d 



74d 



74b 



73 b 



6 4 d r 



id, *■ / * 541 



5^ b 64b 



0 

64c 54 c ^ 



1 S6a 75a 



85a 



£2 




63a 51a S3'a 



54a 64a FIG. 6C 



EP 0 404 528 A2 




86a^78a 866)78b 86c^8c qq^IS6 BS e^ e 
76a 76b 76c 76d 76e 

FIG. 7 



EP 0 404 528 A2 



1oi b ' lc3t) 




125b 1 3r b i26bl Q )b> 35b 



( 



io5a 




135a! 



!^b I2^.d 124b 
J 



115 



> 102 



io3a 



FIG. 8C 



EP 0 404 528 A2 



J6la 
130a 




232 233 




FIG. 10 



2o6a 2o I a 



EP 0 404 528 A2 



9 





EP 0 404 528 A2 



319b 



302 d 



4 



311a 302 5 



v 



319c ^. 



311b 



L 



>■ 301 



* Y~ 



ft 



311 303a 303 3o2c 

FIG.12A 



3o2b 
319c 



318 



302 a 



\ 

3°2c 



V 301 



FIG.12B 



EP 0 404 528 A2 




FIG. 1 2D 



EP 0 404 528 A2 



319b 



t 



301 -j 



30 2 dM 
319c ^ 



302 



303 



302 a 

/ 
1 



?- 3oia 



,/rJL 



302c FIG.13A 



318' 



302 a 



Z 



302 c 



>■ 301 



FIG.13B 



302 b 




304 



■305 



FIG.13C 



302b 



■3iS 



EP 0 404 528 A2 



306b 



A 



302a 306a 

L 



> 301 



a 



306d 



— v r~ 

303 302 b 



306 c 



FIG.14A 




322b 322a 



FIG.14B 



EP 0 404 528 A2 




FIG.15A 



EP 0 404 528 A2 



26 



3b 



V V X \ X X ^ \ X 



5 

-25 



FIG.15B 



26 




FIG. 15 C 



-Jhiihhhh~ 

(2) Publication number: 0 404 528 A3 



© EUROPEAN PATENT APPLICATION 



© Application number: 90306699.1 


© int. CIA G02F 1/136, G02F 1/1345 


@ Date of filing: 20.06.90 




® Priority: 20.06.89 JP 157956/89 


© Applicant: SHARP KABUSHIKI KAISHA 


29.08.89 JP 224192/89 


22-22 Nagaike-cho Abeno-ku 


29.08.89 JP 224191/89 


Osaka 545(JP) 


12.09.89 JP 235991/89 




09.03.90 JP 59406/90 


@ Inventor: Nakazawa, Ktyoshi 




1-12-18 Emisaka 


© Date of publication of application: 


Fu]iidera-shi, Osaka(JP) 


27.12.90 Bulletin 90/52 


Inventor: Katayama, Mikio 




1879-51-704 Tawaraguchl-cho 


<£) Designated Contracting States: 


Ikoma-shi, Nara-ken(JP) 


DE FR GB NL 


Inventor: Kato, Hiroaki 




1-9-4 Tezukayama 


® Date of deferred publication of the search report: 


Nara-shi, Nara-ken(JP) 


HQ in Q1 Rullotin Q~f/A1 
IU.5) I Dill it; mi 9 if*t i 


Inventor: Nagayasu, Ta kayos hi 




2-7-1-206 Omiya-cho 




Nara-shi, Nara-ken(JP) 




Inventor: Kanemori, Yuzuru, 




Akebono-ryo 2613-1, Ichinomoto-cho 




Tenri-shi f Nara-ken(JP) 




Inventor: Negoto, Hidenori 




950-1-2-307 Tawaraguchi-cho 




Ikoma-shi, Nara-ken(JP) 




© Representative: Jones, Colin et al 


v 


W.P. THOMPSON & CO. Coopers Building 




Church Street 




Liverpool L1 3AB<GB) 



@ Matrix-type display device. 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© A maxtrix-type display device comprises a dis- 
^ play electrode board that has a plurality of pixel 
CO electrodes (12) arranged into a matrix, a set of scan 
Pi lines (2) extending in parallel in a direction and a set 

of signal lines (1 ) extending in an orthogonal relation 
*cj* with said scan lines so that these lines are arranged 
2 between the adjacent pixel electrodes. A spare line 

(3a, 3b) intersects at least some of said scan lines 
O (2) and/or said signal lines (1) at each end of said 
^ set of lines so as to sandwich an insulating film 
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therebetween, and a lead-out line (30a, 30b) is con- 
nected to one end of said spare line. The lead-out 
lines (30a, 30b) are connected to external connecting 
lines, which are outside of said display electrode 
board, so that said lead-out lines can be connected 
to each other through said connecting lines, whereby 
line breakdowns can be corrected and the correction 
of the breakdowns entails little or no increase in load 
capacity, electrical resistance, and noise with re- 
spect to the corrected line. 
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